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(54) BIT ERROR RATE MEASUREMENT SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable bit error rate measurement based on loop- 
back even when a outgoing transmission rate is higher than an incoming 
transmission rate. 

SOLUTION: Concerning the bit error rate measurement system for a data 
transmission system in the case of data transmission rate from an exchange 1 to a 
terminal 2 higher than the data transmission rate from the terminal 2 to the 
exchange 1, the exchange 1 adds a synchronizing pattern to a generated bit error 
rate measuring test pattern frame and inserts it to the payload of a line signal 
frame, the terminal 2 detects the above synchronizing pattern out of the line signal 
frame sent out of the exchange 1 and detects the presence/ absence of a bit error 
in the payload of the line signal frame and when bit errors more than one are 
detected, only the frame containing the bit errors more than one is returned to the 
exchange 1. 




LEGAL STATUS 

[Date of request for examination] 23.07.1998 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3125756 
[Date of registration] 02.1 1 .2000 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 




(19) 0#B4$fM* (JP) 



02) ^ m 4# I* ^ $g (A) 



#^2000 -41027 
(P2000 -41027A) 
(43) 'AM B ¥^12^ 2H8B (2000. 2. 8) 



(51) IntCl.' 
H 0 4 L 1/00 
H 0 4 B 3/46 

17/02 



F I 

H04L 1/00 
H 0 4 B 3/46 

17/02 

# »3fcB<Z>»6 OL 



C 
F 
D 
F 
D 

(£ 8 H) 



5K0 1 4 
5K0 1 9 
5K035 
5K0 4 2 
5K0 6 9 



(21){f«H#*» 


WBPF10-207461 


(71)ffl8BA 


000004237 














(22) mm b 


¥J«10¥7 £23 B (1998. 7. 23) 




JlOKSBiE^HTS 7# 1 # 








































100086645 
























(54) ismn&m 


try t^t}2WHfc>nj: 









(57) 

fflM%y U — AtCD^'f n— K4 3 © fcfy hi?- O^MSr 




(2) 



#^^12-041027 



[*5F?rft#©«Sffl] 

flME£|fc»»±, r-M9«iJj£^* r-^* 

>yu— J*\zmM'**i<'*ttlB\sXm%tfm J %y\s— a© 

-Tn-Ktrofy hi7-«f*?:taiU '>&<£fc 

w o r k*¥f®.k-tz\?-y hmvmm 

litt7U-AO'<-fP - K it lo£Lt© 

[f»#3S3] fltfE3!«ttl^e)3HS*tb5lo©igi»e-g- 

h'<9 u-J»*WXirZ> r i Sr#^i:i-5li*JS 1 
* fc tt 2 {CfB«© fyh^O *«£fr5£. 

ffi*sje**»5»SEijiai^©-7*-^e3Baft«t 9 fcii^r t 
zmmt-rzmxm 1 ~ 3 ©i^-f^/WcfE^© mb 

*© 5 3fefc-e'>fc< t t*s> a* 1 op; 

-h-a Stit^S 7 u—A©^£3s$$gf;itFr 9 31 LT f y 
hfl 9 ^SljeSrtT 5 r £ ^T"# 5 «£ 5 t- Lfc r t £#® 

[000 1] 

mm<nmrrz&.viitom r©»?nM\ ±.<9t>fokT<o 

[0 0 0 2] 

[&*©i£flf] B7ttu «*©A— ^y^*SWcJ:5 
l^yl-itlf (Bi t ErrorRate) S£*ft 

[0003] *£*©_t 9 ^©^ii^i T 9 *fS]©e 

f±, -^^^^©^^SBA^/w-^i/^® 



IciotBER 88 pr^x-fc o fc 0 
[0 0 0 4] IdBERKlt 0ip D nl<oaffl^S^ 

[0 0 0 5] 

[*9§#»ftL«fc 5 L-^LfctfSib, T9 

ffigl, {SMADSL (Asymmetric Di 
gital Subscriber L i n e ) (± N t$ 
*©77jfeT'li, ffitl:*J^TT!)*|6lfflf-^i^r± 
9^(B](Cjff 9 7V*s>^a* B ER 

[ooo6] rcSioiJilWil, T 9 ^©^38 

ft^±9*-(6j©e^iiSJ; 9 fciii/^-f v 5 ^/^pa#iu 

^ffi^BT-fc o T fc A— 7V< s/ * tc J; 5 B E R Mfc Sr 
[0 0 0 7] 

|h|*Mb-8-:7 A©^-< n— KtcffiA-rS^Srffix, 

itl^SCRC (Cyclic Redundancy 

Check) ifyh&QimVtcmW&'fJOZtKX 
9, 0iltf7U-A©^D-Kf©t"7Fx7-O 
#M£M$m U W<HloHl©tfyhi7-« 

5 7 u-A©^£r£&$HctFr 9 iS-f-#aSr«*.5 r t §r 

[0 0 0 8] r©^0j(cj;9, e?M7-W84Lfc 
w- A©^-Sri(f 9 jg-f r t Rlfigt ftSfc 

T9*[^©7 =r -^©eiiijsa^±9*in]©7 :: "-^© 

tej2liiS«t 9 itl^g-JciS^-Cfc, b ERSu^se-ef 
y h^7-©|g^Ufc^:?:*^V ht5i i^pltgt^ 

[0 0 0 9] 

[ooio] iiii, r©^sj©t's/ h^9fSiJ^*^ 

<Dmmmm&*i~ffif$.mx'ibZ) 0 igi^i-t* y hm 



(3) 



4# IS ¥12-04102 7 



5*»fc#a;K:*sv*Ttt, T!9 7?fa 1^**2 

[001 1 J 1 f4, BE RiSJ^B 3tf^ v 5 * 

t B E Rl»/^ VJfctfciai& 7 t K£ <0 *vCI^ 

[0 0 12] BERf*ifc^*:/£j£|H]8S6f4, B E R PJ 
^5rff5fc&!)OBERffl^^ h'<fi >*mm-t%mm 

«fc5Ul, BERjffl^S3rtWBERI*®^*Vjfci&|§] 
SS 7 (C*JV ^-CI^I^^I pftBi: -fSfcfccD B E Rf* 
>mWi^^>t 7 ^¥J>,/<? i//5>ib&5 0 i©7 
y^A/^yii, 71/- A^ffi-^IWl-O/^^T'fcSo 

[ o o i 3 j -r -y ^^^MA^is]mmmmn4X'ii, b 

ERlff^ h/^^>-Sr|2l2('^-r[H]^m-§-7U— 

K (r©*tOf IWf^liBERttrX h^^y) 
iCRCfy h^»$ti5 s 
[0 0 14] roCRCtfyhlt -r-f v^A-fc^** 
V^TJDfci-C'fc •? , i7-^fflS:IWtLt7U-Art(c 

[0 0 15] i©|Hif9t7U-A[J > Mi-, fS-sHfc, 
v^/Mf -§-^31, T-7^-D^lHl^T'©«iaSrfTl\ ^ 

[0016] uffummm stt. be Rmfem%3<Dtnt> 

> KcD&A, *5±t^B E RMfemW 3tBE RpJ^^ 

[0017] /w— T^s/^jgfjja-vy Kfi, -t^v^/w 

«f7i/-UI:v7ify^^t^5 Ji— y K t* 

xfiAN S I (Am erican National 
Standards Institutes) T 1 . 6 
0 1 -C#i5fe£tl/-CI^5> e o c (Emmbeded Op 
eration Channel) \Z X %>Jj3Z,b 

[0 0 18]-*, 8*21^ K7-f/V^>-^8i 
7W , S*A*m& 9tBE RtSSf ^ V|p|^tlJ|5]gS 1 0 
irCRC^y-^ttilelSgl 1 £7 1/— v@ggl 2itl/ 
7*1 3if^ Y'*d>>"7y1-mSk\ 4 SrfitJC-Cl^So 

[00 19] K9-f A</l/i/— /<8 [±, 7 v^/V/QPA 
#@i»i^^«4d»bi^m$ttfc[Hli»ft-g-S:tH@, 7y 

[00 20] K7 / V u~>-^ 8 TSfS $ ixfcuHMt 



[0 0 2 1 ] x^^^/HU?S9^6>(il^$tlfc(i-§-(i> 
BERI*®/^ VlDJW&ffilelgg 1 0, 7 1/- ?@g&12 

[0 0 2 2] BE R VlHlJIB&ttlleJgg lOli, HI 

2 ic^-r b e rsij^^ ^(Dmm^<^ l 

TBER$J^7 7> >-<r>y U—M.mM^\^^^ff 

[0 0 2 3] 7 1/- ^08812(4, 4ffi*2*5j^fSi-5Ial 
i&ff -§"7 I/— Afc^U ^0**2(0^1^^ 5 y/ 

fcisuw tts* 2 asatw -tzmmm&y i/y 

9 l 3 ^j^f§i-5«SfigSr#^5 0 

[0 0 2 4] CRC^— ^ttHHSSl 1 {4, >?^/W 
H18S9^e>gmbfc[Hlil6fB-§-7 l/-At©CRCt> h 
t ^ n - k*» bW-» LT# C R C ttHfirJUi: £ 
JtlfcLT, SK7 l/— h,(D^ n— K4 I <^ / >^< £ t> 1 

^u±.v>¥yv^y—<nmte*fe\&^zmm-&ffix., z. 
713 icjgflrrs. 

[0 0 2 5] BE R&$k'<9 ^PUH«tbHIB5 1 0 TflfctH 

^HfcB ERzffl/g^r;* i/nmMfJ 5 >-^ff 

i, BERW»^VPlJ!IMftfflIiIISl O^SSLT^V 
■^^^HPA*lHljSil*«HS1B4 *»e>SfebixfclHli»f3 »7 i/ 

[0 0 2 6] r^f/^y7 7fl£l!Sl4m BER 

-AtCRCi7-Mfe*^t)CRCx7-^l84L 
Tl^^?te</^(Hl^s-§-7i/— i©^n- K, of OBER 
fflil^^ V7 l/-A*5 t5««*tt 5, 

7 -y?"$ixfcCRC^9— ^^^B ERzffl^^. Ny-?^ 
y7y-A(± % 71/— 7[Hl?gl 2iciS«$tt5o 
[0 02 7] 314, 7 1 — -^IllSSl 2A»t>ai 

ff$H5[i]ijSM^7y-AtCRCx7-^^BER 
S'JSt^t. h/^y7i/ — A^r§:fsL, CRCx?- «lt±J 

|H]g§l 1 {C*5l/>T^ttJ$tl/fcfs/ hi7~ O^iE^^-f- 

^tH{f-§-co^*(iJ: <JHufB[Hlilg7i/— Afa-i-t CRd 
7 — tfS&i^B E Ritrx h/^y7 U — J*<Dfilthf)*t; 

[0 0 2 8] -fel/7^ i 3izi3\,^xm$l&fitcy\s—J>, 

(4, V>^/HE]SS9»C^ttl$tt, 0fS©7*-f^/Wt 

•i-feaSrfTofc^, K7^/</l/v/- ^^8 SrSS UTt< 
* y -y ^0^1 5icj^ttJ$H, ^©/u— 7"^ y 

[0029] ^(c, z<D&w<Dmm<oten<Dmmz-'o^ 

TtftBJ-T^c S-f, T 19 77(6]©^-^ <ir± 9 77(^t07- 
^(Cjff t)3g-r»f^oV^T, Ell cDflt^EISrffi^TlftK-t- 

[0 0 3 0] *B*2-e©/v— ^y^»f^SrjB»i-5fc 



(4) 



4#Hfl ¥12-041027 



5^-— Ke> Mc ^ co^-rv KSrT-y-^ >"U ffi 
[0 0 3 1] ^^y^0«15 £S£ Ltffi* 

[00 3 2] :^*SttANSI Tl. 60K« 

[0 0 3 3] BERiBI^&^tt^COVN-C, HI 

1, 2, 3. 4 SrJB^T/i'— '7s<iy?W)ft : &$CZ-t£&b 

mM-tz> 0 msioxz^m^^ m^mxcRc^?-* 

[0 0 3 4] BERKU HlH«-rSE*«lrtK* 
iS^BERStegf 3(^0X17^0 BE RSI 
3 rt<E> B E Rf«R/^ V^@Sg 6 ^ b ffl* $ tl 

[0 0 3 5] ±E©KJ6»fc B E RttSt/** i^4riiigK 
6 i «9 El 2 fc^-TB E RflSf 1 ^ 

Klc#Ai"S 0 BERSJSEir^ h/^y7i/-A 

mf&ztix&y. #7u- -Mcisvvcra— 1^*^ 

[0 0 3 6] BERKf^h^y7U-A^ttAJ 
[Hill 5Sr^>LTffi*2{c^? 3 ^ N «*2rt©K7^^ 
fiofc^, m 2 ^^i~B E RfflO^* Y^^iyy 

[0037] am^tbfcBERay^x^ h^^u— 

2<DBER»»'<* >>mWl'<* % s$:#m\st£&h* BE 



.R^»^^^JB^^>-tt^«>**oT*5 9, S8*2H 

^ir^milii: lt^5 0 BER«f/^y7i/- 
^mMffifefrtZt. H2^BERiff^h^y7 

[0 0 3 8] — 0 1 OCRC^7-*fcaiHEgl 1 K 
fc^T«m£*LfcEI 2 CDH^ff §7 U-AA^C R C fcf 
syhSrtfctti, ^it^^n-K^b-rCRC^Srff 
t\ »*@JHIf 7U-Atl:^7 hxy-^Ui 
V*»frfc:tt, BERKH^^^miHlKl 0fc*5t^T* 
fcti£*bfc7 Is?J»s<#>'$:tX M^y7yf@Kl 4 

[0 0 3 9] 3=fc, ia«<oi*3iSrtfv\ *f*@*l«*7 
u-At(c/>^< HI oW±<£>tTy hx7- 
titci§&K&. S*2toti/^^13S:7U-7|il8 
1 2Srft*bfcBERK»^^^l3»3«imiil8Sl 

[0040] o^^, Z<D"r— ^tctetf y f^7— 
fc< £ 1> l^M±^titc7*—?t>1zi<'?# 1 3com^ 

[0 04 1] 035rffl^T, try h^9-«r«ffiLfc# 

V&LJjm^^^xmJlirZo CRC^7-*ltfi[II»£l 
1 V CRCx7"«ai^f:S^i^l iru** 
1 3 ©BlflKct 0 7 1 2 SrSA Lt, BER 

loKJLhcDtTy t*^9 — «r^tf<-< h\ BE 

[0 0 4 2] CRCx7-^ffllto^|: 
tt, h^^S/flUKl h^i 

7-^f^V^ d - W7 1 2£r&fiL 

Tiru^^ 1 3<Dltit!\C$LtiZ> X 5 fc«JfPi-S« rcDft 
tr ^ h^7— S:^ft< 1 1> loJ^lt^p 

[0 04 3] 04^1^ Siil^BERl^i 
B3-COlTy hx7-^«)y h*ft^oi^TRW-r5. 
S*2T^!9 3g^^c±>9^0T f --^tt, fr^^ 
jPA#0|fi»iBlfi«4-eBlfBO*D ! aS:tTofc«. 
— H\ «9 B E Rf£gt^ ^mm^^ < th 

tl. BERWR^^^JtRlHlKr-eSfB^tuSo BER 
^t»^^>-Jfci5S[l]K7-Ctt, BERKR^^^IsljS 

[0044] r.^*^. Tt)*rS]o^-^e^iSff^± 



(5) 



#Hfm2-041027 



E RKR/^ ^JtRElgg 7 rt-CB E RK*/^ 
[0 0 4 5] Sfc, T«9*^C0T=-^^a^o^«9, 

[0 04 6 J rttfe^aSrtTofcftfc, (t^hxy 

— * hffi/B e rk»/^ v^j*iais*»6a6aa*n 

fch-^^otr-/ hWc) Sr**-rsr.t^j:OBERjBI 
[004 7] H±»WLfcJ:5t, r©3BWfc<t5/w— 

BERSISSrtT5ri:*s-e#5 0 
[0 0 4 8] fcfc, X*tt»fifett±|B(DiiOT**>5*S % 

BUfc^ufcUfj^HoBERKR^viajli 

tttll HI BS 1 0 £ 7 l 2 <Dffl\Z/< y 7 T 1 6 §r 

[0 0 4 9] A'777l6ft CRCxy- ^fti|H]E§ 1 

[0 0 5 0] r©lt*©»»K:J: 9, * Mftfc#< 

aoje $ titc b e r ^fi<z)is^^]±ta £ ^ 5 a*S:^r 
[0051] ±3$ Lfcmso^iB-ett, T 9 

ft^BE RttR/** v^jAIbIK 6 *>feiSdrt-5 B E RffliJ 
[0 0 5 2] -tOfc«><Dflt^Sr|g6fc*-f 0 BI6tt, d 



&£ 0 ro*«:t?tt, x<f v ? ^/Vj»A#lHljtftj|*iS»»«4 
^^-TUffico^t Otitic: B E Rittft^ > 

[0 0 5 3] ^p - KKlf A**l5 B E RKifcffl^ 
BER^jfiiJ^/N 0 ^>-^L/-A*SrM 

[0 0 5 4] 

©BERj||tS:fT5NfC, ^TOT^ftO^r — ^Sri: 
{ 9*^](-^ , 9Si~(DT^i^< , CRCxy-(7)fi(Df 

"C«««T?*« BTIIBtfctK BERay^K«tc:*5V^B 

ER«3fe#^riBfcfta 0 
[mffiofS!*^pj] 

[mi] roaswoiry MRo*«**a©3ato»iB 

[E12] 0|ft«-g-7l^— AtBERffl^ h/^V7 
[0 3] iS^fll^CRCxy-Sr^tilLfct^cO;^ 
[04] jB^fl-CCRCxy-SrftfflUfcjl^O^ 

[0 5] i©««©ilb©jtlfc©»*S:iS-*«rtB|-C* 

[0 6] m\zm<DnM<D&m\ziotfZ)&imiB%-7i<'— a 

iBERi^ ^7 A£<DBg^Sr^i-|aT* 
[0 7] tt*<otrjy MS9*jWS*S;S:*-r«^HT?*> 

■5 0 

1 

2 

3 BERffl^a 

5 «^KR£cS 



(6) 



4#Bfl¥l2-041027 



6 BE RR«/^ V^/fclUSg 

7 BE Ri*R/^ ^Jfcg^gg 

8 K7^^/^'>-^ 

9 v^/WhJ^ 

10 BE Rf*S^^ >^89ttttiH]K 
1 1 CRCxy-iM 



2 



1 



1 2 

1 3 

1 4 

1 5 

1 6 



[01] 



12 



10 BER8M^*>mm&i£H& 



is J* 



14 



ll CRCX7- 



V 

AS 



7 U— 7(H]K 

swings 



1 



3 BERMi 



4 ^ v?y;P 



5 K^mmmfs. 



BER&& 

1 7 

B E RfctEfc 



[02] 



/ \ \ w 



ED cacvr-yh 



[03] 



CRC 



CRC 



CRC 



CRCl7-fcL^" CRCl^-fctfi 
^ CBLC CRC 



c3S 



\CRCiVtfctti 
CRC 



(7) 



^^¥12-041027 



[04] 



BERK»A?^*«IE@SB _ _ _ _ _ 

7-*m* H H H H 

<T6JMIl"C<rn-)»> 



§ | § | a 3ZD 



[05] 



2 3S3* 



1 




CRCX5- 



1 5 
IS 



1 



5 &*!jU*3SH 



3 BERffl^B 



B E RfSR 



BEE2&R 



Ii6] 



[yT] CRCt^h 



(8) 



4#HI¥l2-041027 



17] 



2 >S* 



9 f-f^^BB 



i 



11 CRCX7- 



15 * ^ IJ £ 0 



4 -r-< ^Jl* 



( J 

X 



3 B RSjjSSeEm 
6 



B E RE© 



5 «^t48US© 



7n V h^<— i?<DWt% 

(51) Int. CI. 7 

H 0 4 L 29/14 

H 0 4 M 3/26 

H0 4Q 11/04 



F I 

H04M 3/26 

H 0 4 L 13/00 

H0 4Q 11/04 



G 

3 1 5 Z 
L 



F^ — 5K014 AA01 BA06 EAOO EA07 GA02 

GA05 

5K019 AC09 BA52 BB41 CB04 CC15 
CD08 

5K035 AA03 BB04 CC03 CC08 DD01 

EE 10 FF02 GG09 HH07 

5K042 AA03 BA10 BA14 CA05 CA13 

DA27 EA01 EA08 FA01 GA01 
LA09 LAI 5 

5K069 CB08 FA15 FD06 GA13 HA02 



